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Abstract: Phytoplankton is one of the important components in aquatic ecosystems. This organism plays an important 
role as a primary producer to support the life of the tropics above it. The purposes of this study were to reveal the 
abundance and diversity of phytoplankton species in the waters of Sekotong Bay, West Lombok. Sampling were 
conducted in July 2018 at 8 stations using plankton net and then observed at the Laboratory. The results of the 
abundance calculations show a varied pattern at each observation station. The highest abundance was found at station 
8 (9,060 ind/L) followed by station 6 (8,300 ind/L), station 7 (6,490 ind/L), station 4 (4,440 ind/L), station 3 (3,980 
ind/L) , station 5 (2,820 ind/L), station 2 (2,460 ind/L) and station 1 (2,440 ind/L). The Shannon - Wiener Species 
diversity Index also shows diverse patterns at each station. Station 7 has the highest diversity index value (H′ = 3.55), 
followed by station 6 (H′ = 3.46), station 8 (H′ = 3.18), station 1 (H′ = 2.72) , station 2 (H′ = 2.69), station 5 (H′ = 
2.67), station 4 (H′ = 2.33) and station 3 (H′ = 2.26). Species dominance index at all stations at low category with the 
highest dominance found at station 3 (D = 0.19), followed by station 4 (D = 0.18), station 2 (D = 0.09), station 5 (D 
= 0, 09), station 1 (D = 0.08), station 8 (D = 0.06), station 6 (D = 0.05) and station 7 (D = 0.04). Species Evennes 
index (E) values ranged from 0.71 to 0.88, indicating that the number of individual species was relatively the same 
and the ecosystem was in relatively good condition. The analysis showed that the spatial pattern of abundance and 
diversity of phytoplankton species in Sekotong Bay was related to the distance from the estuary. 
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INTRODUCTION 
Sekotong Bay is one of the bays in the 
administrative area of West Lombok. Settlements in 
the Sekotong area are getting busier as tourism is 
active in the area. Besides tourism, fishery activities 
such as fishing, fish farming with floating net cage 
systems, shrimp ponds and pearl oyster cultivation are 
sources of livelihood for the surrounding community. 
Along with the increase in community activities, 
sooner or later, an impact on the water quality in 
Sekotong Bay will be affected. 
One of the organisms that its existence is 
highly dependent on water conditions is 
phytoplankton. Phytoplankton is a group of plants that 
are planktonic, living floating in the water column. 
Phytoplankton plays an important role in the 
absorption of carbon dioxide (CO2) and the 
production of oxygen which is needed for respiration 
for other organisms on earth. In addition, 
phytoplankton also plays an important role in the food 
chain of aquatic ecosystems, as primary producers that 
support life at the tropic level above it. 
Community activities will produce residues 
or waste that will always end up in the sea. The waste 
can be in the form of N and P which are domestic 
waste from community settlements and agricultural 
activities. The elements N and P are the main elements 
needed for the growth and development of 
phytoplankton [1]. The ratio of N and P in the waters 
can trigger a phytoplankton population explosion. On 
the one hand, an increase in the phytoplankton 
population can provide benefits for the aquaculture 
sector because several types of phytoplankton are 
natural food for aquaculture biota. On the other hand, 
however, the population explosion can trigger a 
decrease in dissolved oxygen levels in the waters. 
Moreover, if a population explosion occurs in 
dangerous phytoplankton species or Harmful Alga 
Blooms (HABs), besides having a negative impact on 
aquatic biota, it has also a fatal impact on humans who 
consume these biota [2]. Therefore, this study aims at 
determining the abundance and diversity of 
phytoplankton species as the basis for managing 




 This research was conducted in the waters of 
Sekotong Bay which is the administrative area of 
West Lombok Regency in July 2018. Sampling was 
conducted at 8 observation stations spread across the 
Sekotong Bay area (Figure 1). 
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Figure 1. research location map 
 
Sampling and identification of phytoplankton 
 Seawater samples were taken at each station 
as much as 100 L which then were filtered using 
plankton net No. 25 [3]. The filtering results were put 
into a sample bottle that had been labeled and then 
were preserved with 4% formalin. The preserved 
samples were observed under a microscope in the 
laboratory. The method used was the sweep method to 
count the number of individuals of each type of 
phytoplankton and was repeated 3 times. 
Identification of phytoplankton types was guided by 
[4]. 
Phytoplankton Data Processing 
Phytoplankton data processing includes the 
calculation of abundance, diversity index, uniformity 
index and dominance index. The abundance of 
phytoplankton was determined quantitatively in the 
number of individuals/liter which was calculated 
based on the formula [3]: 
N = n x (Vr/Vo) x (1/Vs) 
N  = number of cells per liter 
n  = Number of cells observed (individuals) 
Vr  = Sample volume (ml) 
Vo  = Observed water volume (ml) 
Vs  = Volume of filtered water (L) 
 
 To measure the diversity index, the Shannon-
Wiener (H′) diversity index was used. The calculation 
of the uniformity index used the Evennes uniformity 
index formula (E), while the dominance used the 
Simpson dominance index (D). The formula used is as 
follows [3]. 
 
H’= - ∑ Pi ln Pi  Pi = ni/N 
P = 𝐻′
𝐻′𝑚𝑎𝑘𝑠
   H’ maks = ln s 
D = (ni/N)2 
 
Note: 
ni  = Number of individuals of the i-th species 
s  = Number of species 
N  = Total number of individuals 
RESULTS AND DISCUSSIONS 
Abundance of Phytoplankton Species 
Aquatic resources in their management 
efforts also include the establishment of an 
environmental system that supports each other's life at 
each trophic level in it. Phytoplankton is the most 
basic level in aquatic ecosystems. The role of 
phytoplankton as primary producers in waters makes 
it an important support for the trophic level above it. 
In addition to these roles, phytoplankton can also be 
used as bioindicators of water quality. The existence 
of the type and abundance of phytoplankton provides 
an overview of the condition of the ecosystem in the 
aquatic environment. 
 
Figure 2. Number of species of each class of 
phytoplankton found in Sekotong Bay 
 
Figure 2 shows the number of species of each 
phytoplankton found in the waters of Sekotong Bay. 
Based on the results of observations, 100 species of 
phytoplankton were generally found, and belong to 8 
classes. The Bacillariophyceae class has the highest 
number of species (36 species), followed by 
Mediophyceae (24 species), Coscinodiscophyceae (19 
species), Dinophyceae (15 species), Cyanophyceae (2 
species), Dictyochophyceae (2 species), 
Chlorophyceae (1 species) and Zygnematophyceae. (1 
species). The number of species found was more 
compared to the results of other surveys. As reported 
by [5] who found 22 – 24 species of phytoplankton in 
the pearl oyster culture area in Sekotong Bay. A total 
of 20 phytoplankton species in Kodek Bay, North 
Lombok [6]. The abundance and composition of 
phytoplankton can describe water conditions and is 
closely related to changes in water quality [7]. 
Phytoplankton of the Bacillariophyceae class 
was found in the highest number of species compared 
to other classes found in the waters of Sekotong Bay. 
The class Bacillariophyceae was previously reported 
to dominate the phytoplankton community in the 
waters of Lombok and Sumbawa islands [8], [9]; [10]; 
[11]. This shows that this class has a wide distribution. 
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dominated by the class Bacillariophyceae or diatoms. 
In addition, diatoms also have the ability to adapt to 
the environment, are cosmopolitan, resistant to 
extreme conditions and have high reproductive power 
[12]. Diatoms can reproduce three times in 24 hours 
when there is an increase in nutrient concentrations 
[13]. Phytoplankton of the Bacillariophyceae class has 
a very fast response to the addition of nutrient 
concentrations in the waters [14]. 
Besides Bacillariophycea, the class of 
phytoplankton that has a relatively large number of 
species is Dynophyceae. Phytoplankton from the 
Dynophyceae class is known to be dangerous in the 
event of a population explosion (blooming) or 
popularly known as Harmful Algal Blooms (HABs). 
Some of the potentially dangerous Dynophyceae 
species are those from the genera Ceratium, 
Peridinium and Dynophysis. Dinophyceae are known 
to produce five types of toxins, i.e. Paralytic Shellfish 
Poisoning (PSP), Diarrhetic Shellfish Poisoning 
(DSP), Neurotoxic Shellfish Poisoning (NSP), 
Amnesic Shellfish Poisoning (ASP), and Ciguatera 
Fish Poisoning (CFP) [15]. 
Ceratium is always dominant in tropical 
waters that have fluctuations in nutrients such as in 
Indonesia [2]. The population explosion of Ceratium 
resulted in reduced levels of O2 in the waters which 
resulted in the mass death of marine organisms [16]. 
Besides Ceratium, the most poisonous species of 
Dinophyceae is Dinophysis. This species is known to 
produce dinophysistoxin which is the cause of 
Diarrhetic Shellfish Poisoning (DSP) disease [17]. 
This disease is not lethal, but has a latent danger of 
accumulation which in turn can be hepatotoxic, 
immuno-suppressive and tumor-promoting [18]. 
Dinophyceae is a class of phytoplankton 
which its existence needs to be aware of in an aquatic 
ecosystem. The abundance of Dinophyceae is highly 
dependent on the nutrient ratio [19]. Anderson et al. 
(2002) reported that Dinophyceae grew optimally at 
an N:P ratio more than 16:1. The high nutrient content 
indirectly changes the species composition of 
phytoplankton, including the dominant diatom species 
into Dinoflagellates [20]. Population explosion 
(blooming) of Dinophyceae occurs when the dilution 
rate is reduced and light penetration and salinity 
increase [21] 
 The abundance of phytoplankton varied at 
each observation station (Figure 3). The highest 
abundance was found at station 8 with 9,060 
individuals/L, followed by station 6 (8,300 
individuals/L), station 7 (6,490 individuals/L), station 
4 (4,440 individuals/L), station 3 (3,980 
individuals/L), station 5 (2,820 individuals/L), station 
2 (2,460 individuals/L) and station 1 (2,440 
individuals/L). The abundance of phytoplankton 
found in Sekotong Bay was relatively higher than the 
observations at other locations on the island of 
Lombok. The abundance of phytoplankton found in 
Kodek Bay, North Lombok is 6,557 individuals/L [6]. 
 
Figure 3. Distribution map of the abundance of 
phytoplankton in the waters of Sekotong Bay 
 
The value of the abundance of phytoplankton 
is influenced by the parameters of the aquatic 
environment that support the growth and development 
of phytoplankton. The determining factor that affects 
the abundance of phytoplankton is the content of 
nitrate and nitrite in the waters. This is consistent with 
what was reported by [1] that optimal growth of 
phytoplankton requires nitrate content in the range of 
0.9 – 3.5 mg/L and orthophosphate 0.09 – 1.80 mg/L. 
In addition, phytoplanton from the diatom group 
requires silica to develop properly. The abundance of 
diatoms 38% is influenced by the concentration of 
silica in the water [22]. 
 The distribution map of the abundance of 
phytoplankton at each station in the waters of 
Sekotong Bay shows a higher tendency as it 
approaches the river mouth. This is probably caused 
by the accumulation of nutrients from river run-off 
and mangrove ecosystems around the estuary. This 
accumulation causes stations 6, 7 and 8 to be rich in 
nutrients that strongly support the growth and 
development of phytoplankton. In contrast to stations 
1, 2, 3, 4 and 5 which are located on the outside of the 
bay and are quite far from the estuary and experience 
flushing which reduces the concentration of nutrients 
in the waters so that the abundance of phytoplankton 
is not as high as stations close to the river mouth. 
 
Phytoplankton Ecological Index 
The results of the calculation of the 
ecological index of phytoplankton found in the waters 
of Sekotong Bay are presented in Table 1. The 
calculation results show that the diversity index (H') 
varies at each observation station. The highest 
diversity index value was obtained at station 7 
(H'=3.55) followed by station 6 (H'=3.46), station 8 
(H'=3.18), station 1 (H'=2.72 ), station 2 (H'=2,69), 
station 5 (H'=2,67), station 4 (H'=2,33), and station 3 
(H'=2.26). Phytoplankton diversity index in Sekotong 
Bay is in the medium category. This shows that the 
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phytoplankton community found in the waters of 
Sekotong Bay is included in the category of moderate 
stability. 
The results of the calculation of the 
uniformity index (E) ranged from 0.71 – 0.88. The 
highest uniformity index value was found at station 1 
(E=0.88) followed by station 2 (E=0.86), station 5 
(E=0.86), station 6 (E=0.86), station 7 (E=0.82), 
station 8 (E=0.81), station 4 (E=0.74) and station 3 
(E=0.71). The uniformity index shows that the 
distribution between genera is relatively uniform or 
the number of individuals of each genera is relatively 
the same. This is illustrated by the low dominance 
index value at each observation station. The highest 
dominance index value was found at station 3 
(D=0.19), followed by station 4 (D=0.18), station 5 
(D=0.09), station 2 (D=0.09), station 1 (D=0.08), 
station 8 (D=0.06), station 6 (D=0.05) and station 7 
(D=0.04). The low value of the dominance index 
indicates that there are no phytoplankton species 
classified as dominant in the waters of Sekotong Bay. 
 
Table 1.  Calculation of the ecological index of 







H' E D 
1 22 2.440 2,72 0,88 0,08 
2 23 2.460 2,69 0,86 0,09 
3 24 3.980 2,26 0,71 0,19 
4 23 4.440 2,33 0,74 0,18 
5 22 2.820 2,67 0,86 0,09 
6 57 8.300 3,46 0,86 0,05 
7 76 6.490 3,55 0,82 0,04 
8 51 9.060 3,18 0,81 0,06 
  
Phytoplankton species included in the sub-
dominant (general) category found in the waters of 
Sekotong Bay were Bacillaria paradoxa, Fragilaria 
oceanica, Nitzschia pacifica, Rhabdonema 
adriaticum, Coscinodiscus centralis, Chaetoceros 
decipiens, Leptocylindrus minimus (Figure 4). The 
diatom species found in Sekotong Bay are natural food 
for fish. One of the species that are popular for mass 
culture as food for Rotiera, clams, pearl oysters and 
shrimp larvae are from the genus Chaetoceros [6]. 
The phytoplankton species found at all 
observation stations were Trichodesmium erythraeum 
and Surirella cuneata. This shows that these two 
species have a wide distribution in the waters of 
Sekotong Bay. Trichodesmium erythraeum plays an 
important role in the fixation of nitrogen and carbon 
dioxide from the atmosphere, but on the other hand it 
is a phytoplankton species from the Cyanophyceae 
class which is classified as dangerous algae (HABs) 
[23]. Phytoplankton community structure will be 
affected by toxins produced by Trichodesmium which 
are allopathic. 
 
Figure 4.  Phytoplankton species found sub dominant 
(general) in the waters of Sekotong Bay (a. 
Bacillaria paradoxa; b. Nitzschia pacifica; 
c. Leptocylindrus minimus; d. Fragilaria 
oceanica; e. Rhabdonema adriaticum; f. 
Coscinodiscus centralis; g. Chaetoceros 
decipiens) 
 
Population explosion (blooming) of 
Trichodesmium often occurs in several areas in 
Indonesia. In addition to nutrient enrichment in the 
waters, high salinity is also a triggering factor for 
population explosions, so that it often occurs in waters 
that are located parallel to the shoreline and slightly to 
the center [2]. Trichodesmium population explosion 
are reported to be harmful to fish and shellfish [24]. 
Fatal incidents in shrimp ponds, aquaculture and coral 
reefs have occurred in Indonesia [2]. Continuous 
monitoring efforts are needed to be aware of the 
emergence of a phytoplankton species population 
explosion in order not to cause fatal losses. 
 
Figure 5. Phytoplankton species found at all 
observation stations (a. Trichodesmium erythraeum; 
b. Surirella cuneata) 
 
CONSLUSION 
Based on the results of observations and 
discussions, it can be concluded that the abundance of 
phytoplankton in the waters of Sekotong Bay ranges 
from 2,440 – 9,060 ind/L. The index of phytoplankton 
species diversity in the waters of Sekotong Bay is in 
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the medium category with a low dominance index. 
The value of the species uniformity index ranged from 
0.71 to 0.88 which indicated that the number of 
individual species was relatively the same and the 
ecosystem was in relatively good condition. The 
spatial distribution pattern of the abundance and 
diversity of phytoplankton species in Sekotong Bay is 
probably related to the distance from the estuary. 
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